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‘ Semileptonic weak decays with electromagnetic contributions I
‘ dynamical degrees of freedom I

pseudoscalar octet
‘ nt 70 K+ KO,F, n I

photon and light leptons

A,u 67 Vﬁ(gz ealu)



‘ Parameters of the effective Lagrangian I
| lowest order I

[,pz F,B,G,GF

»CerO A
‘ next-to-leading order I
£p4 Ly, Lo, ... Lo Gasser, Leutwyler
,Cezpz K, Ko, ... Kqy Urech
Elepta 'C’Y X1, X9,...X3g Knecht, N., Rupertsberger, Talavera
‘ next-to-next-to-leading order I
,Cp(s 90 + 4 Fearing, Scherer; Bijnens, Colangelo, Ecker



‘ Present status of determination of low energy constants I

Lys L} determined from experimental input Gasser, Leutwyler

,Cpes LECs relevant for Ky3 determined Cirigliano, Ecker, Eidemiiller,

Kaiser, Pich, Portolés

[,62p2 K, determined Baur, Urech; Ananthanarayan, Moussallam

Elept X, determined Descotes-Genon, Moussallam



‘K ¢3 decays I

~7-0
[(Kz(4))tann = Nic Sew | £ (0)] I,y (1 + 8% + dsu(2))

for K2,

for K;"S




0 for K 23

dst(o) = 2V/3 (5(2) pe® Wy ) =
” > 0.048 £ 0.005 for K

Gasser, Leutwyler; Cirigliano, Knecht, N., Rupertsberger, Talavera,

5¢.0 = 0.0114 + 0.0030 (update)
5¢.. = 0.0016 + 0.0030 (update)
6heo = 0.0159 £ 0.0030 (new, to be checked)
Ohe+ = —0.0024 % 0.0030 (new, to be checked)

based on work by Cirigliano, Knecht, N., Pichl, Rupertsberger, Talavera



‘ Determination of V,,, f K" I

N, N Ao from PDG 2006
BR(K?,,) from PDG 2006
BR(KY,_;) from KLOE

R(K) = (5.127 £ 0.027)% average of values from PDG 2006,
NA48/2 (EPJC 50 (2007) 329), KLOE (prel., hep-ex/0701008v2)

BR(K ) = (3.400 + 0.022)% average of NA48/2 (EPJC 50 (2007)
329), KLOE (prel., hep-ex/0701008v2)
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good agreement between K7 4, K7 5 and K3g 5 data
good agreement between K, and K:[g data
small discrepancy between KSB and Kzg data’?

isospin violation at O(p°) larger than expected from naive

power counting?

average: Vs fX (0) = 0.2163 & 0.0005 (quadratic fit)




‘ Determination of V,,, from K3 data I

need theoretical value for f% O(O)

‘ Contribution at order p* I
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1

3
EHKHO (t) + EHKJrn(t) + Hyco,— (1)

+  V3e® [Hyr(t) — Hin(t)| + ...
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Gasser, Leutwyler

FE°(0) = 0.97689 + 0.00002



‘ contribution of order p® I

)] = F70N0) + £7P(0) + £ (0)

6

p p

at =M, : f271°°P%(0) = 0.0113, f1*°°P(0) = —0.0020 % 0.0005

Bijnens, Talavera

fil“ee (O) = —0.002 + 0'0081/NC + O.OOQMS

§]

p
Cirigliano, Ecker, Eidemuiiller, Kaiser, Pich, Portolés

= 0.007 £ 0.012
pb

— f+(0)

~

— FE°(0) = 0.984 4 0.012



°(0) = 0.984 + 0.012 — V,,, = 0.2198 & 0.0027

comparison with V1nit- — m

Vvunit. —(,2275 £ 0.0012 (superallowed, PDG 2006)
yunit- — 0.2239 4 0.0083 (nB, T from PDG 2006)
Vunit: — (0.2058 £ 0.0090 (nB, T, from Serebrov et al.)
yunit. — (.2261 4 0.012 (73, PIBETA)

Leutwyler, Roos (1984) : fK°(0) = 0.961 4 0.008 — V45 = 0.2251 = 0.0020

. ~1-0
lattice results for ff (0):
FE(0) = 0.960 + 0.009 Beéirevié et al.
FE%(0) = 0.968 + 0.011 Dawson et al.

FE%(0) = 0.961 + 0.005 UKQCD/RBC Collab. (prel.)



‘ Summary I

theoretical framework for treatment of all isospin-violating
contributions in semileptonic decays /

theoretical estimates of relevant LECs K[, X! /

K3 analysis at O(p°, (mg — my,)p?, e*p?) /

experiments sensitive to isospin-breaking effects

correct treatment of electromagnetic corrections mandatory
small inconsistency between K 2;) and K, data?

remaining theoretical problem: f,(0)



